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[57] ABSTRACT ^ g 

i^pparafus forjTdemo^ulating a multiplexed'soundfegnal 
comprised of a firetispun^.signal formed by the sum of 
a left channel signallma^a'ngfif channel signal in a first 
language, a secpjdjS^nd-signaLfonned^by^theTdifTer^ 
t ence-of -the4eft z chaBnel~ligiial "and'the' right=channelK\ 
signal, and a stmVdSsoundjsjgnalginj^ 

s^compnsingTa:single;demodulation circuit for producingW~~ 
^eithef^the'seCond'soundisignalsO^lu^^oundisignal.inM. 

response- to the multiplexed sound -signal;" a selector* 

switch for selectively changing the center frequency of 
the demodulation circuit to control the latter to pro- 
duce either the sec ond sound signal or third sound sig- 
nal in response to the mu ltiplexed sound signal; a matrix 
circuit for producing a stereo sound signal in response 
to the first and second^sound signals; a pair of output 
terminals; and a switcrFdeyice for supplying _ theTtKird=^ 
sound-signal as a second language' monaural sound sig- J 
nal from.the demodulation circuit to one output-termi-— 
nal when the selector switch controls the demodulation 
circuit to produce the third sound signal and for supply- 
ing the.^stereo sound signal to both output terminals 
from the matrix circuit as a first-language stereo signal 
when the sel ect or switch controls'*the ' demodulation 
circuit to proSuce*Hie second sound signal. 

7 Claims, 3 Drawing Figures 
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TELEVISION RECEIVER FOR DEMODULATING 
A TWO-LANGUAGE STEREO BROADCAST 
SIGNAL 

BACKGROUND OF THE INVENTION 

This invention relates generally to television receiv- 
ing apparatus and, more particularly, is directed to a 
television receiving apparatus for reproducing a sound 
broadcast in two languages. 

In many cases, it is desirable to produce a television 
broadcast in different languages. This is particularly 
important in a country in which, for example, two lan- 
guages are spoken. For example, in a country in which 
English and Spanish are spoken, it may be desirable to 
reproduce a television broadcast of a football game in 
either the English language or the Spanish language. 

In accordance with one proposed system, a television 
receiver is provided for reproducing stereo sound in a 
first language and monaural sound in a second language 
in a two language broadcast. In such case, the transmit- 
ted television signal includes a multiplexed sound 
broadcast signal comprised of a main sound signal 
formed by the sum of a left channel sound signal and 
right channel sound signal in the first language, for 25 
example, the English language, a second sound sub-sig- 
nal formed by the difference of the left channel sound 
signal and right channel sound signal in the English 
language and a third monaural sound signal in a second 
language, for example, in the Spanish language. A ma- 
trix circuit is provided for combining the sum signal and 
difference signal in the English language to provide the 
left channel sound signal and right channel sound signal 
at respective outputs thereof as a stereo sound signal in 
the English language. The third sound signal is indepen- 
dently separated from the multiplexed sound broadcast 
signal and supplied to an output as a monaural sound 
signal in the second language. 
However, with such proposed system, an FM demod- 



ulation circuit is provided in a 

the difference signal in response to the multiplexed 
sound broadcast signal and which is supplied to the 
matrix circuit, and a second FM demodulation circuit is 
provided in still another path for producing the third 
sound signal in response to the multiplexed sound 45 
broadcast signal. The use of two FM demodulation 
circuits, however, is relatively inefficient, complex and 
expensive. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Accordingly, it is an object of this invention to pro- 
vide apparatus for demodulating a multiplexed sound 
broadcast signal that avoids the above-described diffi- 
culties encountered with the aforementioned proposed 
system. 

More particularly, it is an object of this invention to 
provide apparatus for demodulating a multiplexed 
sound signal to provide either stereo sound in a first 
language or monaural sound in a second language in a 60 
two language broadcast by using a single FM demodu- 
lation circuit. 

In accordance with an aspect of this invention, appa- 
ratus for demodulating a multiplexed sound signal com- 
prised of a first sound signal formed by the sum of a first 
channel signal and a second channel signal, a second 
sound signal formed by the difference of the first chan- 
nel signal and second channel signal, and a third sound 



signal, comprising demodulation means for producing 
one of the second sound signal and third sound signal in 
response to the multiplexed sound signal; selector 
means for selectively controlling the demodulation 
means to produce one of the second sound signal and 
third sound signal in response to the multiplexed sound 
signal; matrix means for producing a stereo sound signal . 
in response to the first and second sound signals; output 
means; and switching means for supplying the third 
sound signal to the output means when the selector 
means controls the demodulation means to produce the 
third sound signal and for supplying the stereo sound 
signal to the output means when the selector means 
controls the demodulation means to produce the second 
sound signal. 

The above, and other, objects, features, and advan- 
tages of the present invention will become readily ap- 
parent in the following detailed description of an illus- 
trative embodiment thereof which is to be read in con- 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating the fre- 
quency spectrum of the different signals transmitted 
during a two language broadcast; 

FIG. 2 is a block diagram of previously proposed 
apparatus for demodulating a multiplexed sound signal 
to produce a stereo sound signal in a first language and 
a monaural sound signal in a second language; and 

FIG. 3 is a block diagram of apparatus for demodulat- 
ing a multiplexed sound signal according to one em- 
bodiment of the present invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring to the drawings in detail, and initially to 
FIG. 1 thereof, there is shown therein the frequency 
s aiciu ui i ii uu- spectrum of a proposed multiplexed sound broadcast 
ffrst "nafofor oroducinB 40 ngaai. comprised of a first main signal formed by the 
.^^iJrJSSS ' sim, (Sl+SjO of a first-language left channel signal S L 
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35 



(Sl+Sr) of a first-language 1 
and right channel signal Sr, and which may have a 
bandwidth between 0 Hz and 15 KHz. For example, the 
first language may be the English language, and herein- 
after, for ease in understanding to invention, the first 
language will be referred to as the English language. 
The multiplexed sound broadcast signal also includes a 
second sub-sound signal formed by frequency modulat- 
ing (FM) or amplitude modulating (AM) a carrier hav- 
50 ing a frequency twice that of the horizontal deflection 
ffjjp^yffi -with the difference (Sr-«fi)-otlhe iini" 
~'ghsh language left channel signal Sl and right channel 
signal Sr, and having a bandwidth of 30 KHz. The 
multiplexed sound broadcast signal also includes a third 
sound signal corresponding to a transmitted second 
language. The third sound signal is formed by fre- 
quency modulating a carrier having a frequency 5f# by 
a signal Sn, and having a bandwidth of 16 KHz. For 
example, die second language may be the Spanish lan- 
guage, and hereinafter, for ease in understanding the 
invention, the second language will be referred to as the 
Spanish language. It is to be appreciated that it is only 
necessary that the modulated carrier of the third sound 
signal have a frequency band which does not interfere 
with that of the second sub-sound signal, that is, the 
carrier may have a frequency of 4.5fjf or the like. 

In accordance with a previously proposed system 
shown in FIG. 2, the multiplexed sound broadcast sig- 
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nal comprised of the. aforementioned sound signals can 
be demodulated to provide stereo sound in the English 
language or monaural sound in the Spanish language. 
Thus, for example, when a football game is broadcast in 
the English language, and also in a second language, 
such as Spanish, the system of FIG. 2 provides for the 
separate stereo listening of the English language broad- 
cast or monaural listening of the Spanish language 
broadcast, without the other broadcast being heard. 

More particularly, with the previquslyproposed sys- 
tem shown in FIG. 2, £ the t mj^ipjexed L sound;broadcast 
signal'Sc^^JSiSuppjjedftom an input terminal 1 to a 
low*pass*filter (LPF)Toprociuce the first sound signal 
formed by the sum (Sl+S/0 of the English-language 
left channel signal Sl and right channel signal S* and 
which is supphed to a.m atr«i CU -cmt^3. g The multiplexed 
JSujSijJiTwd 

iBjrraria/lThrough Tbajg^pass filter (BPFJAhayjng a 
centeTYreVjuency'bf'for example, Ifa, and an FM;des_ 
modulation circuit 5 for producing the second sound- 
sub-signal or difference signal. (Sl- Sr) which is also 
supplied to matrix circuit 3. In response thereto, matrix^- 
circuit 3 supplies an English-language left channel 
sound signal Sl to an output terminal 3L thereof and an 
English-language right channel sound signal Ss to an 
output terminal 3R thereof. More particularly, left 
channel sound signal Sl and right channel sound signal 
Sr are produced by matrix circuit 3 in accordance with 
the following operations: 



4,486,897 , 

4 - ry 

has a movable arm connected between tirst :nout j 
contact 9a and a second input contact 96 thereof, the 
latter input contact 96 being supplied with left channel 
sound signal Sl from output terminal 3L of matrix cir T 
5 cuit 3. Accordingly, switch 9 supplies sum signal 
(Sl+Sr) through input contact 9a and an output termi- 
nal 9c thereof as an English-language monaural sound 
signal to an output terminal 10, or supplies left channel 
sound signal Sl from output terminal 3L of matrix cir- 
10 cuit 3 through input contact 9b and output terminal 9c 
of switch 9 to output terminal 10. — • 
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(S l +Sr)-(Sl-Sr>~2Sr 
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In this manner, stereo sound in the English language 
can be produced by loudspeakers supplied with the left 
channel sound signal Sl and right channel sound signal 

Sr from ouput term inals 3 L and^R, resp ecti v el y. 

I n ad d ition, tmal Up le ^Tg^ound b 'roadcast_s i g n aJ 
S cATrefro&inpuy ef ^ , 
passT fUte ^(Bj^EV fahayin g '. a _cln terjreg uenc y of, for_39 . 



exam ple,- »5fw.^r^parating. the third m sound ^ignal 
tHer efroffl1%5g'wh^£^s~then' su pplied to > an | FM j demod' : 
TilatioiTcircuit TwherejnsJPM^Iem odj^ated^^ pjod^e^ 
so'und*signal'Sn at .an.out pu t.terrnin ^ 8-In this manner, 
tffird"soun5*signal ,Sy2,.whensujpj)liedjo - a,loudspeaker, 
results in a monaural sound in the second or Spanish 
language. However, it is tobe appreciated that, with the tj 

ion V 



Multiplexed sound broadcast signal Scmps from input 
terminal 1 is also supplied through BPF 4 having ) a 
center frequency of, for example, 2fa to an input 
contact 11a of a switch 11, and through a BPFjShayihg , 
a center frequency of, for example, 5fn> to an input ( 
contact 116 of switch 11. Switch 11 includes an arm 
movable between either fixed contact 11a or \lb for 
supplying the output signals from BPFs 4 of 6 through 
an output terminal 11c of switch 11 to an FM~dembdula-~> 
tion circuit 12. "A switch 13 is connected between- 
ground and one input of FM~ demodulation Icucuir 12 
for changing the center frequency of FM demodulation 
circuit 12. More particularly, switch 13 is ganged with 
switch 11 such that, whenThe movable arm of switch 11 
is connected with fixed contact 11a, the output signal 
from BPF 4 is supplied to FM demgdulation circuit J2, 
and switch 13 is in a first condition, for example, the 
open position shown in FIG. 3. to adjust jhe_center 
frequency of FM demodulation jMCuir 12 Tsq that . the 
latter produces the difference signal (Sl~— Sr). On the 
other hand, when the movable arm of switch 11 is con- 
nected with fixed contact 116, the v owput signal from 
BPF 6 is supplied to FM demodulation circuit 12. and 
switch 13 is in another position, for example, a closed 
position, to change the center frequency of FM demod- 
ulation circuit 12 so that the latter produces the third- 
sound signal Sn- 

The output signal from FM demodulation circuit 12. 
namely, difference signal (Sl-Sr) or third sound signal 
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arrangement shown in. FIG. 2, two FM- demodulation 
circuits, namelyTFM demodulation circuits 5 and 7 are 
provideti in separate paths to separately produce differ- 
ence signal (Sl— Sr) and third sound signal Sn. In such 
case, it is inefficient to utilize two FM demodulation 
circuits and is also relatively complex and expensive. 
^_In_acco£dance_with the present invention, a single 
FM demodulation circuit is provided for producing 
difference signal (Sl— Sr) < ot Jthird jound signal_S/2. 
More particularly, apparatus for demodulating a multi- 
plexed sound broadcast signal according to one embodi- 
ment of the present invention is shown in FIG. 3, in 
which elements corresponding to those previously de- 
scribed in regard to the apparatus of FIG. 2 are identi- 
fied by the same reference numerals and a detailed de- 
scription thereof will be omitted herein for the sake of 
brevity. As shown therein, mul tiplexed so und broadcast, 
signal Scmps is supplied froirTinput" 'tenninaTl'through 
l2PF*2*wh*icli, in turn, supplies sum signal (Sl+Sk) to 
matrix circuit 3. In addition, sum signal (Sl+S/j) is 
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Sn from FM demodulation circuit 12, is supplied to 
matrix circuit 3 or a first input contact 14a of a switch [ 
14. Switch 14 includes an arm movable between tirst I 
input contact 14a or a second input contact 146 thereof 1 
which is supplied with right channel sound signal Sr ! 
from output terminal 3R of matrix circuit 3. In this j 
manner, either third sound signal Sn. is supplied through 
first input contact 14a and an output terminal 14c of 
switch 14 to an output terminal 15 as a Spanish language' 
monaural sound signal, or right channel sound S« is 
supplied through second input contact 146 and output 
terminal 14c of switch 14 to output terminal 15. It is to , 
~~i be appreciated that, the movable arms of switches 9 and 
55 14 are ganged so that when the movable arm of switch > 
j 9 is connected to input contact 96, the movable arm of 
switch 14 is connected with input contact 146. In this ' j 
manner, the English-language left channel sound signal J 
Sl is supplied to output terminal 10, while the English- 
language right channel sound signal Sr is supplied to 
output terminal 15 and together constitute an English- (; 
language stereo sound signal. At such time, it is to be* 
appreciated that the movable arm of switch 11 is con- 
nected to input contact 11a thereof and switch 13 Js m 

its open position. ^^rnr_""~ — j 

On the other hand, when the movable arm of switch 
11 is connected with input contact 116 and switch 13 is 
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supplied to a first input contact 9a of a switch 9 which , j in its closed position, FM demodulation circuit 12 oro- 
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duces the third sound signal Sn- At such time, the mov- switch means for supplying said third sound signal to 
able arms of switches 9 and 14 are connected with input said output means when said selector means con- 
contacts 9a and 14a, respectively, so that sum signal trols said demodulation means to produce said 
(Sl+Sr) is supplied as an English-language monaural third sound signal and for supplying said stereo 
sound signal to output terminal 10, while third sound 5 sound signal to said output means when said selec- 
signal Supplied to output terminal 15 as a Spanish- tor means controls said demodulation means to 

language monaural sound signal. It is to be noted that , Pf oduce 881(1 v* 0 ** 5011,1(1 f^* 1 - . . . . . . 

™ s . 6 . . , 6 . . . . . 2. Apparatus according to claim 1: in which said 

the situauon » extremely . ™» » «^ * selector means selectively changes the center frequency 

produce a stereo sound signal in a first language and demodulation means to control the latter to 

monaural sound signal in a second language, as pro- cg one second sound signa] md ^ third 

duced by the previously proposed system shown in ^ 

FIG. 2. With the present invention, on the other hand, 3 A atus adding t0 claim 2; further including 

either an English-language stereo signal is produced, or ^ fflter means for a flrst portion of s^ 

an English-language and Spanish-language monaural 15 mult j plexed sound signal corresponding to said second 

signal is produced. The present invention overcomes signal ^ fii ter me ans for separating a 

the deficiency of the previously proposed system shown second portion of said multiplexed sound signal corre- 

in FIG. 2 by providing a single FM demodulation cir- sponding to said third sound signal; and in which said 

cuit 12, thereby reducing the complexity and cost of the demodulation means is supplied with one of said first 

circuit. 20 portion and said second portion of said multiplexed 

It is to be appreciated that various modifications can sound signal, 

be made to the present invention by one of ordinary 4. Apparatus according to claim 3; further including 

skill in the art within the scope of the present invention. second switch means for supplying one of said first 

For example, BPFs 4 and 6 can be combined into a portion and second portion of said multiplexed sound 

single band pass filter with a variable pass band, thereby 25 signal to said demodulation means; and in which said 

eliminating switch 11. Further, semiconductor switches selector means controls said demodulation means to 

can be used in place of the mechanical switches shown produce said second sound signal when said second 

in the drawings. switch means supplies said first portion of said multi- 
Having described a specific preferred embodiment of plexed sound signal to said demodulation means and 

the invention with reference to the accompanying 30 controls said demodulation means to produce said third 

drawings, it is to be understood that the invention is not sound signal when said second switch means supplies 

limited to that precise embodiment, and that various said second portion of said multiplexed sound signal to 

changes and modifications may be effected therein by said demodulation means. 

one skilled in the art without departing from the scope „ S : Apparatus according to claim 1; in which sa>d 

or spirit of the invention as defined in the appended 35 r^^m^Mf^^fa^^^ 

. . v rr channel signal of said stereo sound signal from said 

° w, S 't ■ . • , . matrix means to said output means, and a second switch 

hat is c aimed is: for 5^1™,- one 0 f a second channel signal of said 

1. Apparatus for demodulating a multiplexed sound stere / S ound signal from said matrix means and said 

signal comprised of a first sound signal formed by the w ^ from sai(J demo dulation means to said 

sum of a first channel signal and a second channel sig- output means. 

nal, a second sound signal formed by the difference of fi A p paratus according to claim 5; in which said first 

said first channel signal and said second channel signal, sw itch and second switch operate in synchronism with 

and a third sound signal, comprising: each other, 

demodulation means for producing one of said sec- 45 -j_ Apparatus according to claim 5; in which said 

ond sound signal and third sound signal in response output means includes a first output and a second out- 

to said multiplexed sound signal; p U t ; and said first switch supplies said first sound signal 

selector means for selectively controlling said de- to said first output when said second switch supplies 

modulation means to produce one of said second said third sound signal to said second output, and said 

sound signal and third sound signal in response to so first switch supplies said first channel signal of said 

said multiplexed sound signal; stereo sound signal to said first output when said second 

matrix means for producing a stereo sound signal in switch supplies said second channel signal of said stereo 

response to said first and second sound signals; sound signal to said second output . 

output means; and * * * * * 
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